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. AUTHOR : Gortanly A. P., Candidate of Technical Sciences, Instructor 


TITLE: On the Use of the Effect of Mutual Induction for the Trans- 
formation of a Single-phase Current Into a Three-phase One 
and Vice Versa (0b ispol'sovanii yavleniya vzaimnoy induktsii 
dlya preobrazovaniya odnofasnogo toka v trekhfaznyy i obratno) 


PERIODICAL: Nauchnyye doklady vysshey shkoly. Elektromekhanika i avtonatika, 
1958, Nx 3, pp 39-44 (USSR) 


ABSTRACT: . In the introduction it is pointed out that this idea is not 
new, but that 1+ has hitherto only rarely been dealt with in ~ 
scientific literature. The author worked out a wiring oirouit 
whioh transforms both three-phase- into single-phase current 
and also single-phase- into three-phase current. The basic 
wiring system is given (Fig 1); it consits of a transformer 
and a three-phase motor. A sectional view of the transformer 
with its windings is shown (Fig 2). If the device is conneot- 
ed to°a single-phase mains, the transformer produces the neces- 
sary phase shifting for the three phases of the three-phase 
current motor, or the three-phase current of the generator 

Card 1/3; is transformed by the transformer into a single-phase current. 
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5 Single-phase Current Into ‘a Three-phase One and Vice Versa 


By vector analysis the voltages, the resistance of: the ‘motor 
and the amperages in the phases are then investigated (Fig ory 

The parameters of the transformer warranting a phase shift ; 
of 120° are derived, and the coefficients of inductive coupling 
are determined. The condition for the stability of the phase 
position is investigated and a vector diagram of voltages 

and currents is given (Fig 4). Finally, an oscillogram of 

the phases of a three-phase current motor is given (Fig 5) 

for the case in which the device is fed from a single-phase 


mains. Experimental results are given by a table. There are 
5 figures, 1 table, and 6 references, 5 of which are Soviet. 
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Device for measuring the capacitance of semiconductor diodes. 
Avtom. i prib. no.2:57-60 Ap-Je '63. (MIRA 18:8) 


1. Institut poluprovodnikov AN UkrSsk, 
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L 3961565 
ACCESSION NR: AP5005302 


‘arge amplitude rectangular electric-field pulses, The meesurements were made in 


vacuum {~10"© torr) on thin samples (~ 300u) of p-type silicon \~ ig? ohmeecn, 
~102 ysec), cut along the (111) plane and etched, A detailedescription of 
-edure and the equipment, and of data on the bana mode] of the -eal surface 
aiiicon, {s contained in a separate article (/F7n v, iu, no. 2, 1965). Tre 


show that the form of the phatocondcuctivity relaxation nay be connected ith 
‘a rearceed for the elece 


2 ter of the space ~ ~charge suvface Jayer, 


the “delaved-reccabination". levela into - sore conbinast : 
is je lovig—-time relaxation fs eliminated by fFlumination. 


wture ‘6 {nereaged, to the contrary, the number of levels going over to the "den 
s6eh exneriment. It ts show 


—Stagtinen™ Levels (nereages, tn agreemen’ 
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LITOVCHENKO, VG. {iytowheanke, V Hej; GORBAN', AeP. [Horban'!, ASPls 
n= KOVBASYUK, V.P. : agggeneneenetuc nabs. 


Use of the method of small pulse perturbations in studying a 
rae silicon surface. Ukr, fiz. chur. 19 no.32287-297 Par "656 re, 
: (MIRA 1926)- 


4, Institut poluprovodnikev AN UkrSSR, Kiyev. 
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' \ACGESSION NR: AP3003734. §/0103/63/024/007/0871/0881 

ae fudge :-Gorban', A. V. (Moscow) 

io iqITLE: Synthesising controlled systems; alternate solutions of one class of | a 
ore i degenerated variational problems, 1 . coat oe 

| ‘e lcouken: Avtomatika i telemekhanika, v. 24, no. 7, 1963, 871-881 ~ 


oa . 
: us | TOPIC TAGS: controllable system, degenerated variational problem 


‘'; ABSTRACT: In this first part of the article, the variational problem of synthe- | 
-! sizing a closed-type controlled system is formulated, and three auxiliary 
- theorems are proved. The simplest class of controlled systems — determinate = ; 

‘ and completely observable — is dealt with. The problem is mathematically A 

_ characterized as a nonclassical, degenerated (or in K. Karateodori's term 

: "iyregular') where a conditional minimum in a nonparametric form is sought. 

: Considering the kinematic nature of unknown quantities, the conventional 
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' analytical method is modified, and a new synthesizing approach is suggested, 
‘viz.: in the formulas for the necessary conditions of minimum, in the equivalent 
variational problem, a part of the auxiliary variables (Lagrange multipliers) is = 
| eliminated by using the algebraic set of Euler's equations that are included in the | 
' first necessary conditions of minimum; this procedure results in (a) a fundamental © 
| Bellman's functional equation and (b) two functional inequalities; the original . : 
| problem is thus reduced to solving the um and (b) simultaneously. Orig. art. 
‘has: 26 formulas. ,, ust ee 8 Te a Ae 

; ' 
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GORBAN', A.V. (Moskva ) 


8 thesis of regulated syatens and alternativeness of solutions 
tue a class of degenerated variational problems. Avtom, i 
telem. 24 no.Bz21042-1049 Ag 163, (MIRA 1628) 


(Automatic control) 
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Problem “of synthesis of controlled aystens. Avtom, 1 telem. ~~ 
24 no.1011297-1302 0 . '63. (MIRA 16211) 
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GORBAN' B.G., TER:KHINA,L.P. 109-5-8/22 
Evaluation of Generator Frequency Stability. (K voprosu cb ot- 

senke stabil’nosti chastoty generators, Russian 

Radiotekhnika 4 Elektronika, 1957, Vol 2, Nr 5, pp 591-596 (U.S.S.R.) 


A short analysis of the oriteria for generator properties is here 
carried out. Relations establishing connection between frequency- 
and phase evaluations of generator stability are derived. It is 
shown how it is possible to compute spectral density, the correla- 
tion function, and the dispersion of the phases during the chosen 
period of cbservation acoording to the correlation function of the 
frequency deviations from the mean value or according to the speo- 
tral density of frequenoy deviations, An example is given for com 
puting the dispersion of the "phase acoumulation" according to a 
given spectral density of frequency deviations. (With 2 Illustra- 
tions and 4. Slavic References). 


Not given 


Library of Congress 
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GOHBAN', 3.G. 


~~" Dispersion of phase bunching in klystron cecillators stabi- 
lized by the automatic frequency-control method. Nauch.dokl. 
‘wyaiehkoly; radiotekh. 4 elektron, no.ls2@0s288 ' 58. 
a eee : i ste (MIRA 12:1) 
1. Kafedra: radiopriy eqaykh uatroyste-Mskovakogo enehyeticheskogo 


aon (Klystrons 


Anatituta. =~ a 
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_ GORBAN', D.V., YEFIMOV, FLA. 
Sugar --Manufacture and Refining 


Industrial capacity of filter presses, Sakh. prom. 26 no, 3, 1952 


' - Monthly List of Russian Accessiona, Library of Congress, June 1952, UNCLASSIFIED, 
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GORBAN', D.V. 
. Our method of juice purification. Sakh.prom.30 nos1:44—-45 Ja '56, 
a (MIRA 9:6) 


1.Sakharnyy savod ineni Stalina, 
- ( (Sugar industry) 
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- GORBAN', D.V.. woh | | 
Calculating the capacity of crystallisers and centrifugals for | 
second massecuite. Sakh.prom. 30 no.8:24-27 Ag. ‘56. (MLBA 9:11) 


1. Sakharnyy savod iment Stalina. 
(Centrifuges) (Sugar industry--Rquipeent and supplies) 
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icecaales the ‘siatinity: of the juice of second carbonationsSakh. 
prom. 30 2009358 | S "58, (MIRA 1033) 


l. ener, savod: “dmeni Stalina. 
(Sugar industry) 
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Intensification ef industrial processes. Sakh.prom. 30 10.10:43-47 


0 "56.6 (MIRA 1032) 
1. Sakharnyy savod imeni Stalina) 
(Sugar industry) 
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‘Intensify the work of plant laboratories. Sakh.prom. 31 no.3210- 
11 Ur 570. . (MIRA 10:4) 


‘sSakharnyy savod ineni Stalinas 
(Boear industry) 
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GORBAN', 2.%.; TVERDUKHLESOV, L.S. 


——— TY, the Yield of bleached sugar. Sakh.prom. 31 no.7:20¢23 


Jl '57, . (MLRA 10:8) 


l.Sakharnyy savod ineni Stalina. 
(Sugar industry) 
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Several causes of lowering of the quality of brown sugars. 
Sakh.prom. 33 no. 2 222024 Jl '59- (MIRA 12:11) 


1. Sakharnyy savod ‘mend Stalina. 
(Sugar manufacture) 
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ri the sugar content of molasses, Sakh.prom. 36 1005 #1923 
oe - es . (MIRA 1535) - 


1 Iokteritelaya gruppovays haboretorivas 
ugar manufacture ) 
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‘Plocoulation characteristics of the affination runoff ei 
unre ugar, Sakh, prom, 36 no,10:20-21 0 '62. 
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| ES (Sugar manufacture) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516030006-0" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516030006-0 


GORBAN', D.V. 


Importance of selecting the optimum system for juice purification 
‘and of the method of crystallisation, Sakh.prom. 37 1i0.2211(91)= - 
14(94) F '63. : (MIRA 16:5) 


1. Lokhvitskaya gruppovaya laboratoriya. . 
= 4S . (Sugar manufacture) 
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onBan' : Vv. 


Some Siscbvations been: the "Notes of the technology and 
oa of sugar manufacture." Sakh. prom. 37 no.3:42-44 
y+ ee ; ay - (MIRA 161%) 


a Lokhvitskeya, gruppovaya haboratariya: 
(Sugar manufacture) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516030006-0" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516030006-0 


“GORBAN', , D.Ve 
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c @ vacuum a atus Sakh, OM. 37 sate ciaae My 63 
. am : es (MIRA 16263 


le Lokhvitekaya gruppova a laboratoriya, 
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|| | ACCESSION NR: 4t4037691_ 8/2865/64/003/000/0210/0216 - 

! AUTHOR: Gorban', G. M3 Kondrat 'yeva, I.I.; Poddubnaya, L. 7. 
Pas: , TITLE: Gaseous products of vital activity liberated by man in 
_ || SouRcE: AN SSSR. Otdelentye biologicheskikh nauk . Problesy* kosmicheakoy 
“i blologii, Ve 3, 1964, 210-216 . : ; 
eae aie 
. } PROPIC Tacs: respiration, air purification, metabolic waste | 
- | ABSTRACT: Experimental atudies have shown that a human being in the process Spey 
ae i of his vital activities liberates a humber of toxic gaseous products into the ca a 

|} surrounding medium, . Thus, for example, a chan : 

ins 


el aware eee « 


sealed chambers. = 


i 


a ber in which a man has been sealed 
i for 24 hours will contain 297 mg of ammonium, 278 mgof carbon monoxide (427 mg 
i for smokers), 504 mg of hydrocarbons, 0.6 ng of aldehydes, 235 mg of ketones, 5 
"img of mercaptans and hydrogen sulfides, and 89 mg of fatty acids. Permanent con> 


_ fi taminants in the air of the sealed chamber were carbon dioxide, hydrocarbons, i 
: aldehydes, and amsoniunm. The carbon dioxide and hydrocarbons were found only in a 
i. gaseous form; the others both in the air and in the Condensate. Data accumulated 7 


hy , 
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mn yer SOURCE CODE: “wiR/0000/66/000/000/0066/0068,.~. 
Main Bie: Psy 6 -Zinov'yev, Vv. Mo} PulApyule Ze ey) : B = 
~Ke5 Solent rokaya, V.A.s Yablochkin, V. D | 


io C.) oat indices of the organism ina 

hig ws soos presented at the Conference on Problems - of 
cine held in Moscow from 2i, to 27 May 1966] 

OUR : problemam kosmicheskoy meditsiny, 1966. Problemy. 
ee Eaters (onions of i, te meiloin lh ma materialy eniterenteili: 
hareaalds 1966 y 
: PIC. ‘TAGS: toxicology, eolyeer degradation, centesl nervous system, liver, closed 
‘ecological system, air pollution aa 
“ABSTRACT? ‘The: combined effect on animal ceeaions of the chemical substances’. eer 
‘formed by the degradation of some 14 polymers at temperatures. in excess 
: sve was studied in a aoe experiment. 5 
a Kealysis of air from the chamber contain ning 80 laboratory animals showed: ~ 

‘the following: acrylonitrile, 2.8 + 1.7 mg/m"; aldehydes, 0. 02 ,t 0.01 
lt g/m; ‘ammonia, 4.6 £1.38 mg/m; acetone 1. 07 + 0.6m mg/m’; ; dibutylphtha-: 
late,: x 7+ 0.4 imglms; sulphur. dioxide, . 1,77 + 0,8 mg/m”; carbon monoxide, : 


is 
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“ee a 176036199 ) os 
1Q/f + 1,3 mg/m’; ; hydrocarbons, 600 + 218 mg/m?; hydrogen chloride, : 
f 12746 + 1,2 mg/m}; 3; epichlorhydrine, 0.33 + 0.08 mg/m3; ethyl acetate, 

— 0.6 mg/m 


; and ethylene glycol, 0,7 + 0,4 mg/m’, - 


Carbon dioxide content varied up to a snsicina teat of 1%, oxygen content 

wa! 21%, and the relative humidity varied from 60 to 80%, 

e Blood studies conducted on the animals included erythrocyte count, 
‘Bbitideyte count, reticulocyte count, and hemoglobin determinations, as well. |.” 
id duration of bleeding, rate of coagulation, prothrombin time, thrombocyte — 
|Goutit, and blood viscosity. Ability to synthesize hippuric from benzoic acid 

wae taken as an index of the functional state of the liver, 


tn addition, observations were ‘made of behavior and general conditions 
f the animals, dynamics of weight changes, tolerance to physical stress, 2 ees 
and oxygen requirement. Relative yeas of internal organs were determined, | Va 
: the experimental animals were observed preceding, during, ana ‘for 40° 4S 3 
au after the nokta ~ 
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37-67 
NR: AT6O36499 


= - #3 : ne O. 
“ENS effects included subcortical irritation and weakening of cortical sub- | sits 
-@¥dination function, This resulted in intersection of extensor and flexor motor! — 
'éhitonaxy curves, lowered susceptibility to brain stem hexanol narcosis, =... | 
‘and increased tolerance to physical stress. ae aes, A oa 
ee Peripheral blood studies. showed increased erythrocyte, hemoglobin, ~~ ae : 
and thrombocyte counts. oe : ; a 


t+. These CNS and peripheral blood shifts were unstable and nonspecific, 
' arid should be regarded as an adaptation reaction of the ‘organism to the 


-presence of gases released by polymer materials, This interpretation is 


supported by full.restoration of the altered functions and indices to the initial - 


| state within 14 days after the end of the experiment. 


It ia concluded that the investigated polymers can be used in space cabins | F 
so long as the gases they liberate are scrubbed from the cabin air before they : 
attain the maximum permissible concentration for small closed compartment#,j: 
_TW.AL No. 223 ATD Report 66-116] : ee ie eee 


SUB CODE: 067 “SUM DATE? “ O0May66 a 


if 5 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516030006-0" 


f Authors a orban', I. S., and Shishlovekiy, A. A. oe ee , 
Bo Mtle t- Anomalous 2 ght dlepersion in solutions of complex organic compounds 


-Pardodfoal fev. AN S55 Ser, £42, 18/6, 676-677, Nov-Deo 1954 ts 
mae 6 Abstract + The -light dispersion in solutions of fluorescein, iodo-eosin, fuchsin, 22: 
eRe eee oh Bas cyanine, rhodamine’B,' etc., was investigated by means of a combined spectro~. 
- meter/Rayleigh interferometer, These organic compounds were chosen because [i 
of their known simple absorption bands in the visible zone of the spectrum. 
‘It was found, in contrast to vapors with: lined absorption spectrum, that [ye 
. ‘the dispersion curves: of the investigated complex organic compound solvitions. ‘he 
have. an asymmetry within the simple absorption bands and that the maxinum. ..- 
_ . of the absorption curve is much better expressed than the minimum, One 
USSR Heference (1953), Graph, MG eas 


/ The TG, Shevohonko State University, Phyoice Faculty, Klev 


Se weet 
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GORBAN', I. S. 


| | Investigation of I Light in 
OORBAN', I. S. -- "Investigation of the Anomalous Dispersion of Lig! 
Solutions." Kev State U inent T. G. Shevchenko. Kiev, 1955. (Disser- 
tation for the Degree of Candidate of Physicomathematical Sciences.) 


SO: Kyuishnayva Jetonia’, Ne. 4, Moscow, 1956 
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: USSR/Physice - Spectral peasyete of pigaiae 
Cara a/. Pub. 153-28/28- 
-- Authors. Gorban’ I. de and Shishlovekty Ae Ae? 


‘Title : Two. pimple spectro-interference methods for studying dispersion in the 
visible and ultraviolet spectral bands . 


- Periodical Zhur. Tech. Fiz., 25, Ko 7, 1297-1306, 1955 


. Abstract §: The first method uses Fresnel diffraction on the boundary of two transperent 
media. ‘The other possibility consists in measuring of dispersion curves of . 
liquids and solutions without previous knowledge of their refractive index. 

An assembled Rayleigh type interference meter was used. It is also possible | 
to study this way the anomalous dispersion of light in solutions. Five ref- 
erences. 


Institution: --. 


“Submitted : July 4, 195h 
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Rayleigh-type mirror interferometer. Opt. i epektr..1 no.6: 
11-812 0 '56, | (MBA 9:12) 
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GORBAN', 1I,8,; RIZHOVA, S,M.; SHISHLOVS 'KIY, OA. 

leat i a 
Spectral and interference method for the quantitative analysis of 
two- and three-component solutions. Wauk.sap.Kiev.un. 15 no.5:61-66 
156. - (MIRA 10:7) 


(Chemistry, Analytic--Quantitat ive) (Solutions) 
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Gorben', I. 8. 48-22..5~17/22 


Optical Properties of Carbonate of Alkaline Earths 
(Opticheskiye Svoystva sloyev karbonatey 
shehelochnozemsel 'nykh métallov) 


PERIODICAL: Izvestiye Akademii Nauk SSSR, Seriya Fizicheskaya, 
me 1958, Vol. 22, Nr 5, PP. 607-612 (USSR) 


ABSTRACT, — - Thin layers cf various substances custcmary in a 

_. Vacuum-techniquse ars, from the optical point of view, 
forming opaqus media consisting of single parts. The 
paper under consideration 1s devoted to the study of 
the influences of stracture conditions on: the optical 
Properties of carbonate pastes. The author comes to the 
following conelusions: 1. He proved that the character _ 
of the standard light deviation depends essentially 
on the thickness and density of the coating when light 
passes through a carbonate layer. 2. He suggested an 
optical method with a ‘simultaneous measuring of 
thickness and density of the film of oxide already 

Card 1/2 used in the production cf oxide sethodes, This method . 
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ASSOCIATION: 


Card 2/2 


may be efficient under working conditions im case it 
is restricted to the measuring of two intensities 
Igo and T4903 this can be done easily if the thickness 


of the layer and its density satisfy some standard 
sonditions. 3. The results achieved reflect apparently 
the very general regularities, which are typical for 
opaque media. Professor N. D. Morgulis and lecturer 

N. G. Nakhodkin, further A. F. Sribnaya cooperated as 
advisors and helped at the measuring. There are 8 
figures and.5 references, 4 of which are Soviet. 


. Klyevekiy gos, universitet im. T. G. Shevchenko 
steee University imeni T. G. Shevchenko, Kiyev) 


1. Alkaline earth carbonates---Optical properties 
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GORBAN', I.S. [Horban', JS] 


Optical absorption and structure of energy states of copper oxide. 
Ukr. fiz. shyr. 5 no.23261-265 Mr-Ap 160. (wma 13212) 
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s/181/60/002/06/12/050 
B1 22/3063 


BABB O os EEO : 
“AUTHORS: Gorban, I. 8., Timofeyev, V. 8B. 


TE 4) \ 
PITLE: Light Absorptiod by Cuprous Oxide Films V 


PERIODICAL: Fizika tverdogo tela, 1960,-Vol. 2, No. 6, pp. 1111-1114 


TEXT: The authors: used films produced at V. I. Lyashenko's Laboratory, of 
IFAN UkrSSR by sputtering Cu onto a quartz backing and subsequent oxidation 
of this layer. The absorption spectra were taken by means of an HCN -51 
ieee. spectrograph with a self-collimating chamber of the type Yb ~85 
UF-85). The signals were received by a photomultiplier and recorded by a 
Ncp(PSR) electron potentiometer. The absorption curves were drawn at the 
temperature of liquid oxygen. Results are shown in Fig. 1. The two curves 
which correspond to two specimens, have peaks at 4700 A. The drop of the 
curve to the long-wave region differs according to the oxygen content of 
the specimen. The solid specimens exhibited the same general spectrum, but 
the absorption coefficient of the film specimens was much higher than that 
of the solid spécimens, especially in the long-wave region. This phenomen- 
on is ascribed to lattice defects of the former. By a proper en ra SY 
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Light Absorption by. caprona, Oxide Films — 8/181 60/002/06/12/050 
B122/B063 


of the baewerouna it was eesatblc ‘to observe a series of yellow lines. The 
curve was shifted to longer waves when the experimental temperature was 
elevated, This shift slightly deviated from linearity. This deviation is 
described as being the mean coefficient of temperature shift (Table). Again, 
the deviation was greater in the case of films, and is ascribed to their 
content of stoichiometric oxygen. Unlike the solid specimens, the filma 
weremot luminescent. A surface treatment of the solid specimens influenced 
the fine etructure of the spectral distribution of the function of lumines- 
cent excitation and the internal photoeffect, as is known from earlier 
publications. Finally, the authors thank V. I. Lyashenko for supplying the 
specimens and for his valuable advice. There are 2 figures, 1 table, and 

7 references: 6 Soviet and 1 German. 


ASSOCIATION: Kiyevskiy gosudarstvennyy universitet im. T. G, Shevchenko 
(Kiyev_ State University im. Te G. Shevchenko) 


SUBMITTED: March 20, 1959 
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; | B004/B070 
Ab. 2horo oe 
AUTHORS: Gorban', I. S. and Timofeyev, V..B. 
TITLE: «Polarization in the Absorption dpsateud ot the Cubic. Cuprous 


Oxide . 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 9, pp. 2077-2078 


TEXT: Reference is made to a paper of Ye. F. Gross and A.A. Kaplyanskiy 
(Ref. 1) according to which the absorption line of the longest wavelength 
(the first of the yellow hydrogen-like series) of cubic cuprous oxide is 
polarized. The following gives a summary of the observations in the Ei 
present paper in connection with the above-mentioned topic: 1) The 
polarization of this line is confirmed. 2) A quantitative measurement of 
‘the absorption at this line in polarized light was made by means of an 
interferometer. and V\CI|-51 (ISP-51) spectrograph. The results are shown 
in Fig. 1. The curve 1 represents the absorption when the vibrations of 
the electric vector are parallel: to the (110) plane. The other curves 
correspond to. the absorption with rotation of the polarizer by 10°. No 
structural changes appear. There is no dichroic splitting. When the plane 
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the Cubic Cuprous Oxide ; B004/B070 


of vibration of the na. vector is rotated, the intensity changes accord- (Ss 
ing to a cosine law corresponding to a plane polarization. This amounted 

to about 90%. 3). The polarization was observed in microcrystalline 

samples of Cu,0 also; this indicates a tendency of orientation of the 


monocrystalline blocks. The polarization was absent only in samples of 
very fine crystals. There are 1. figure and 2 Soviet references. 


ASSOCIATION: Kiyevskiy ordena Lenina gosudarstvennyy universitet im. 
T. G. Shevchenko (Kiyev “Order of Lenin" State University 
mer -_ Gs Shevchenko 
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AUTHOR: Gorban', 1.8. 
Sh ee ne 
TITLE: 
of copper oxide 
PERIODICAL: Ukrayins 'kyy 
281-284 
TEXT : The results. 


spectra of Cu 20 crystals in the visible range. 
with different s 
6730 - 6100 &, 
conductivity of the specimen; 
absorption is inversely proportional to specific resistance. It is 
in this range is 
concentration is uniquely determined by 
results are given for 4 


The absorption due to acceptor-type centers, 
yellow series 


for specimens 
at room temperature. In the range 
depends on the dark 


noted that the absorption 
of the acceptor type, whose 
residual oxygen. Further, 

-180°C. 
er. The intensity of the peaks of the 
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Optical absorption... D274/D304 aa 


pend on the impurity. concentration. The independence - of the inten- 
sity of the structural spectrum - of impurity concentration, at low 
temperatures and at the longwave edge of the principal band, shows 
that these band series are due to self-absorption of the crystal. 
The fact that two hydrogen-like series (yellow and green) are ob- 
served, is explained by a splitting of the valence zone due to the 
‘spin-orbit coupling of the 3d electrons of copper. S.0. Moskalenko 
(Ref. 10 FIT, being printed) has shown that the 3d-shell of Cut in 
Cuz0 has to be assumed as split into no less than three subzones. 
The frequency dependence of the coefficient of continuous absorption 
is given (for the yellow series). It follows from the results given 
that the structure of the long-wave absorption edge is due to three 
types of direct "NEorbidden" transitions. The continuum of the red 
series lies in the region of the yellow-series absorption bands. The 
results obtained do not permit ascertaining the nature of the upper 
component of the valence subzone and of the red series corresponding 
to it. Three possible reasons for its formation are given. In con- 


clusion, Cu20 ought to contain no less than 4 types of carriers. On 


comparing the intensity of the three series, it is noted that the 
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2558g 
an 8/185/60/005/002/021/022 
Optical absorption... D274/D304 
valence subzones which are responsible for the yellow- and green 
series, have a great density of energy states; this corresponds to 
the considerable effective masses of carriers; this property is im- 
portant as lying at the basis of the spectral distribution of photo- 
conductivity. There are 2 figures and 14 references; 9 Soviet~bloc 
and 5 non-Soviet-bloc. The references to the English-language pub- 
lications read as follows: J. Bloem, Philips Res. Repts., 13, 167, 
1958; R.J. Elliot, Phys. Rev., 108, 6, 1384, 1957. 


ASSOCIATION: Kyyvs ‘kyy ordena Lenina derzhavnyy universytet im. 
4 T.G. Shevchenka (Kiyev Order of Lenin State Univer- 
sity im. T.G. Shevchenko) 
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Gorban', I.S., Rud'tko, S.M. and Shyshlovs'kyy, O:A. 
a . 


Wavelength-independence of quantum yield of infra- us 
red Cu50-luminescence during excitation in the region 
of exciton absorption spectra 


PERIODICAL: Ukrayins 'kyy fizychnyy zhurnal, v. 5, no. 3, 1960, 
4202 422 


TEXT: . The dependence is studied of the intensity of infrared lun- 
inescence of Cu20 on the wavelength during excitation in the region 
of the yellow and green hydrogenic series. In literature, there is 
no common viewpoint regarding the mechanism of excitation-energy 
transmission to the local impurity-centers which cause the lumines- 
cence. A quantitative study of the Cuj0 absorption-spectrum at 
liquid-air temperature, showed that the long-wave edge of the eigen- 
absorption band has a complex structure. In the present study, a 
lamp of 300 watt was used as a light source. Then the light passed 
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through a monochromator and onto a photomultiplier whose signal 
was amplified and recorded by electronic potentiometer PSP-1. The 
measurements were conducted at liquid-air temperature. A. figure 
shows the intensity plotted vs. wavelength (in 2). The spectrum 
was obtained from a specimen 50 % thick. From the figure it is 
evident that stronger luminescence corresponds to greater absorp- 
tion. It was established that the dependence of Luminescence on > 
wavelength does not have a structure corresponding to the narrow 
hydrogenic series of exciton absorption. The investigation shows 
that the intensity of luminescence does not depend on the nature of 
the exciting light. The processes involved in the luminescence can 
be explained by assuming an exciton mechanism of energy transmiss- 
ion to the luminescence centers. Excitation by carriers is likely 
owing to the size of the exciton radius. The lifetime of the car- 
riers in the conduction zone is very short; this may be the reason 
for the small quantum-yield of photoconductivity in Cu 0 which 
agrees with the results of earlier investigations. In conclusion, . 
the author considers that a complete solution of the problem would 
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require ‘further experimental results. There is 1 figure and 6. 
references: 5 Soviet-bloc and 1 non-Soviet-bloc. The reference 
to the English-language publication reads as follows: J. Bloem, 
Philips Research Reports, 13, no. 2, 167-193, 1958. 
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GORBAN', I.S.; TIMOFEYRV, V.B. 


Properties of ‘the longest wavelength line in the structural 
absorption of Cu20. Opt. spektr. 9 no.4:482-486 0 169, 
(MIRA 13:11) 


(Copper oxide--Spectra) 
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8/058/62/000/006/031/136" 


sagt ; A061/A101 
AUTHORS:  -Gorban', I. 8., Timofeyev, V. B. 
TITLE: Light absorption by cuprous oxide films 


PERIODICAL: “Referativnyy zhurnal, Fizika, no. 6, 1962, 29 - 30, abstract 6V200 
_. ("Visnyk Kyyivs'k..un-tu", 1960 (1961), no. 3, ser. astron., fiz. ta 
Khimiyi, no. 2, 21 -.24, Ukrainian; Russian summary) 


TEXT: * The ‘absorption spectra of films and bulky crystals of cuprous oxide - 
were confronted at room and low (-180°C) temperatures. The broad-band structure 
of the CuO “absorption spectrum was established. Owing to the greatly disordered 
state of the crystal lattice, the narrow-band exciton structure is absent in ab- 
sorption spectra of cuprous oxide films. 


[Abstracter's note: Complete translation]. 
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A Quantitative Study «--- E032/E314 


‘very dependent on the method of preparation of the specimens. 
The measurements were carricd out with the aid of the wvCh-Si\ 
(ISP-51) spectrograph with an autocollimating camera YO-65 

(UF-85)._ The intensities were measured with a special photo- 
eloctric’attachment. A special. exit slit was mounted in the 

plane in which the -plate-holder is usually located and was 
followed by a photomultiplicr. he signal from the photo- 
-multiplier was amplified and tien recorded by pen-recordes. 

An ‘example of a recorded spectrum showing the absorption band 

of CuyO is shown in. Fig. 1. As can be seen, there are four. 


absorption bands belonging to the yellow series which is 
observed in the spectrum of a cuprous-oxide plate 15 p thick 
and cooled dotm to -180 “C ina special cryostat. Fig. 2. 
shows three absorption curves in the region of the long 
‘wavelength absorption edgo at roon tomperatures. Curves 1,°2 
‘and 3 correspond to specimens with the following vaiues of 
dark resistivity; 1-26 x io’, tel = 10¢ and 1.02 x 10 , 
respectively (the units are ohm.cm)», Fig. 3 shows the 
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AbSorption curves at -159 % Zit thre Tesion of the Yellow and 
Gveen series for Speciniens wit. ‘fer ings conductivitios. 
2, 3 and 4 Corres poz ‘ § values of 
: ind 
L626 x 10°, Lila 10°, 1.05 =.109 and 
A Reiy biy sty: Cokie crg, Fig. 3A shows S28 overall 
or tia Absorption Caso Lor tio Evecinens, While 
- 5B and 3¢ Show the adsoreiion curve on a larger scale. 
in the Yegion. of the yellow ena. ercen Serias, Yespectively. 
Pic. & Shows the absorption curve Corresponding ¢ the first. 
reinnber of the yellow Series (7 = 1), This curve Was obtained 
with the aia of a Fabry-Porrot interferometer for a Specinen 
vith 1.95 x 10 Onn. cu. tae table gives the most important 
characteristic of the Yellow; } 2yerogenic Series at -160 a oe 
In this table an isthe principal quantum nunber, 


Position of. the maximum on the wavelength SCale, k 


absorption Coefficient at the maxinua, Z\ is the halfwidth 
of the band, S/S, ° is the ratig of the area under the n-th 
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band to the area under the band with n = 2, kk Ko is the 


corresponding ratio of absorption coofficients at the maxdnut. wy 
It is areued- on the basis of ttre results now reported that the ‘é 
nycrosen-lLlike Series of bands which are observed at the oY 
fundanental absorption edge are duo to absorption by the lattice 

and not by the impurities. ‘Tie structure of the fundaitental . 

edge in the Spoctrum of cuprous oxide can be explained on the 
‘assunption that the absorption ‘is associatad with transitions 
between states of the sana parity. Acknowledguents to 

A.A. Shishlovskiy, K.B. Tobyzo and S.A.-NMosikal enko for their 
advice. There are 4 figures, 1 table and 15 references: 

9 Soviet and 4 non=-Soviet. The English-language reference 
quoted is: Ref. 10 ~ Rg. Eliiott, Phys. Rev., 108, 1354, 1957. 
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AUTHORS: Gorban', I. Se, and Timotayer: Vv. B. 


TITLE: Exoiton-phonon absorption ‘spectrum in Cu.O crystals 


2 
PERIODICAL: ‘Fizika tverdogo tela, v. 3, no. 12, 1961, 3584 - 3588 


- TEXT: The ‘absorption. spectrum of cu,0 shows two steps, one below the 


line nei. On the nature of the latter there exist only hypotheses. The 
authors studied the temperature dependence of light absorption in order - 
to solve the problem of the steps and the continuous absorption below. the yel- 
low.and- geenseries. Transmission. measurements were carried out with a 
spectrometer with plane diffraction grating. The spectral width of its 


slit was 0.45 Rat ‘temperatures ranging from that of liquid air to +20°C, 
The absorption coefficients were calculated for each frequency from the 
intensity ratio of the transmitted to the incident light, without con- 
sidering reflection. Special measurements showed that the reflection 
coefficient near the steps was independent of frequency and did not 
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ie ‘affect the reaults. Meuneratice and frequency dependence of the ab-. 


PETE ELOR coefficient | at the first and second steps are given by. 


Ah= Seg beth 
: iF : 
Tt te | 


hy, 


¥— Vat tht ¥—% — vv) 
ae we md “4— ft —( 9 ¥9.), 


ry e*F —1 


7 Vo ‘denotes the frequency. of ‘the: ‘line nei; Ak = Kk -ke ° Frequency and 


_ temperature dependence of light absorption at the steps agrees with the 
‘theory of J. Elliott (Phys. Rev. 108, 6, 1957) if the steps are assumed 
to: be caused by exciton-phonon exottation of the crystal. The long-wave 
step belongs to excitation of the exciton state n = 1 with phonon ab- 
sorption, the short-wave step to light-quantum absorption exciting the 
same exciton states with phonon PreaUstions The frequency dependence 
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of absorption satisfies (1) and (2) only at low temperatures. It is 
possible to estimate the relaxation time of exciton excitations from-the- 
half-width of the curve indicating the departure of (1) and (2) from the 
true behavior. In the temperature investigated range it is between 


0.38¢107!! and 0.160107!" sec. The phonon frequency Up equals the half- 


width of the free part of the first step and does not depend on tempera-~- 
ture. The spectrum corresponding to exciton-phonon excitation in Cu,0 is: 


‘continuous in a wide range of wavelengths, A similar exciton mechanism: 
‘was proposed by V. P. Zhuze and S. M. Ryvkin (DAN SSSR, 77. 2, 241, 1951) 
for photoconductivity and by Yu. I. Karkhanin and V, Ye, Lashkarev (DAN 
SSSR, 97, 1007, 1954) for photoluminescence. Ye. K. Frolova is mentioned. 
There are 4 figures, 1 table, and 15 referencess 11 Soviet and 4 non- 

Soviet. The three references to English-language publications read as 
follows: J. Elliott. Phys. Rev. 108, 6, 1957; P. W. Baumeister, Phys. Rev. 
~ 121, 2, 1960; G. Macfarlane et al. Advances semic, science, 1958, 
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AUTHORS : -Horban',,I.S., and Rud'ko, S.-M. 


TITLE: “Absorption- and luminescence spectra of HgJ erystals 


ying 'kyy fizychnyy zhurnal, .Ve 6, NO-~ 6, 1961, 
4 - 767 a a. 


TEXT: the effective-mass approximation is consi--. 
dered for the ca enic exciton spectra, a8 well .as oa 
Transformation of exciton-excita- 
direct transitions f§t exciton 
thout radiation, and the in- 
attice defects. The ab- 
sorption- and luminescen d at temperatures of 
20, 77 and 100°K. 7 gle crystals, 
whereas the absorption spectra were 8 line spe~- 
cimens. A figure shows the obtained spectra. f£ the 
absorption coefficients (104 em~!) and the o 
of data for various specimens, show that the 
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of crystalline type. The high values of the absorption coefficients 


show that the corresponding 0 


ptical transitions are direct allowed 


transitions. The spectral band of longest wavelength corresponds 


to transitions to the lowest. 


- evlate the oscillator strengt 


exciton-state. It is important to cal- 
h f for this band; it was found that 


f = 6. 10-4 to 4 © 10-4 (for temperatures between 20 and 100°K). 


Knowing f, it is possible to 


determine the dissociation energy of 


excitons Goxo,s bhis was found to be 0.14 - 0.17 ev., very close to 


the’ values of the spectral di 


ximum of the band and the beg 


(which increases sharply in % 
spectrum). The obtained resul 
continuous absorption is due 


stance (0.14 - 0.15 ev) between the ma- 
inning of the continuous absorption 

he shortwave side of the measured 

ts lead to the conciusion that the 


to interzone transitions. Knowing f, 


it is also possible to determine the order of magnitude of the dia- 
meter of exciton excitation and its reduced effective mass. Another 


figure shows the energy distr 
which has 2 bands, correspond 
tes and to luminescence of lo 
red lifetime of excitons and 
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energy transfer to loéal centers. The obtained experimental results 
are proof of the great Significance of exciton processes in the _ 
transformation of the excitation energy of HgJ, crystals, into lu~ 


minescence. There are 2 figures and 9 references: 5 Soviet-bloc and 

4 non-Soviet-bloc (including 1 translation). The references to the 
English-language publications read as follows: R.G. Elliot, Phys. , 
Rev., 108, 6, 1957; D.L. Dexter, Phys. Rev., 101, 48, 1956; T. Moss , 
Photocond. in ebm. , London, 1952, ; x 


_ ASSOCIATION: Kyyivs 'kyy derzhuniversytet im. T.H. Shevchenka (Kyyiv 
State University im. T.H. Shevchenko ) ae 
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94160 (olee 137,1895) 
AUTHORS: _Gorban', I. 8. 
Nace so ek. 


Rud'ko, §. N., and Shishlovakiy, 4. 4. 


TITLE: Luminescence of semiconducting crystals on excitation in the ae 
region of the disorete structure of the absorption spectrum 


PERIODICAL: Iavestiya Akademii nauk SSSR. Seriya fizicheskaya, v. 25," 
no. 1, 1961, 6-12 : : eo 


TEXT: According to the authors, the intensity of recently observed short- 
wave luminescence bands of uo (Ref. 5) is largely dependent on the - 


production process and the heat treatment of the specimens, Fig. 1. shows Fi 
luminescence spectra of Cu,0 orystals with different resistivities. The 
Spectra were taken at 20°K and 77K. 


The luminescence of Cu,0 crystals is 
mainly caused by impurity centers. Radiation 1 is caused by 
Cles, whereas luminescence 2 and 3 are caused by oxygen vacancies, A 
temperature change strongly reduces the ‘luminescence intensity of the 
bands in the ‘short-wave region of the speotrum. In Fig. 2, A, schematically 
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illustrates the ground states of defects of the type of copper vacancies, 
Levels Ay and A, belong to the centers of the type of oxygen vacancies; 

m and m, are the excited states of the centers. The mechanism of excita- 
tion-energy transfer to impurity centers on illumi 
with frequencies of its own bands is essential for 
luminescence and Photoconductivity. For this purpose, the authors analyze 
some experimental data. Fig. 3 illustrates quantitative measurements of 
the absorption spectrum at ligquid-air temperature, i.e., of absorption .. pak 
spectrum (1), excitation spectra. of Cu,0 luminescence for radiation 1(2), . 


48 well as for bands 2 and 3(3). This can be explained by two mechanians: 
1) excitation energy is transferred to impurity centers by carriers and 
excitons with the game efficiency. | 2) Impurity centers are excited by 
excitons which are formed directly during light absorption or through 
conduction bands by interaction of carriers of Opposite sign, According 
to the authors, the second mechanism is more probable. In this connection, 
reference ig made to N. A. Tolstoy's ideas. If Wigs Ws the following 


nation of the crystal - 
the explanation of 
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“This is the 
@ad at. the Ninth Conference on liminescenae. 
(ee Phosp erie June 20-25, . 1960. There are 5 Se deh :; 
cand 17, referenccer 12. Soviet-bloc And 5: Mon-Soviet-bloc,’ 
Legend to. Fig. At ‘Low-temperature spectra. of Hel, 5 A): T. = 20° ¢, 3) 2 r a 5 
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Complex refraction in copper oxide single crystals. Dokl. All 
SSSR 140 no.4:791-793 O "61. (MIRA 14:9) 


1. Kiyevskiy gosudarstvennyy universitet im. T.G.Shevchenko. 
Predstavleno akademikom I.V.Obreimovym. 
, (Copper oxide crystals--Optical properties) 
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- AUTHORS: Gor v~I-S., Rud'ko, S.N, 


TITLE: ‘Absorption and Pree ress spectra of HgIg 
crystals 


PERIODICAL: Optika i ubek i 2uawbeia: v.12, no.5, 1962, 610-615 


TEXT: The spectra were measured at 20, 77 and about 100°K 
using a mirror spectrometer with a lane diffraction grating, 
The linear dispersion was about 16 A/mm, A psy- 17 (FEU-17) 
photomultiplier was used as the detector. ©The photoluminescence 
was measured in single crystals and the absorption spectra were 
determined for very thin polycrystalline plates, Fig.l shows the 
absorption spectrum (3) and the energy distribution in the 
photoluminescence spectrum (1,2) of the red.modification of HgIo 
at 20°K, Curve 2' in this figure shows the peak marked 2 ona 
larger. scale, Fig.2 shows the energy distribution in the P 
photoluminescence spectrum of HgIp (I ~ 20°K, curves a and 6 
‘are for single crystals (obtained from.the vapour phase) and refer 
to different portions of the original material; curve § 
represents the luminescence of a crystal grown from solution; 
Card 1/8 -2 
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II - photoluminescence spectrum of specimen a). It is argued 
that the discrete structure of the absorption spectrum is 


-associated with exciton states. The photoluminescence spectrum 


is due to transitions from exciton levels and the emission of 
local centres of the lattice-defect type. Analysis of the L 
absorption spectra at 20°K showed that the exciton diameter and 
its effective mass are approximately 1.55 x 1077 cm and 0.43 me 


respectively. The general conclusion is that exciton processes 


play a major role in the transformation of the energy of 


excitation.of HgIo crystals into photoluminescence, 
There are 2 figures. a ; 


SUBMITTED: March 31, 1961° 
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AUTHORS: Belyy, M.'U., Gorban', I. §., and Shishlovskiy, A. A. 


TITLE; Photoluminescence of heavy-metal halides and semiconductor 
crystals es, 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, v. 26, 


TEXT: 1. Photoluminescence of heavy-metal halides. It has been found at 

the Kiyevskiy gos. universitet im. T, G. Shevchenko (Kiyev State University 
imeni T. G. Shevchenko) that luminescence in alkali halide crystal 
luminophores takes place even without any ion association. Unlike Tl, Pb, 

and Sn the discovered luminescence of tellurium, antimony, and bismuth 
halides is observable at low temperatures only. An optical method , K 
developed by the authors themselves L dbeeractsets note; details not given | 

was applied to determine the composition of the complexes forming in : 
thallium and lead halide solutions, and the respective absorption spectra 

were calculated, Each type of complex is shown to have its own 

absorption spectrum. The shape of the absorption band is equal for each 
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complex, and this points to one and the same absorption center, namely, 
the heavy-metal cation. With the exception of the thallium ion, heavy- 
metal cations are not luminescent in the hydrated state. However, if 
halogen ions are introduced into the aqueous solution, a luminescence 
characteristic of the metal. salt concerned is brought forth. Complexes 
of differing compositions have the same luminescence spectrum in the heavy 
metal concerned. Their absorption spectra, however, differ noticeably as 
to wavelength. Unlike the luminescence spectra they are hardly affected 
by temperature. On a drop of temperature, the luminescence spectrum first 
shifts toward the longwave, and then sharply toward the shortwave range.. 
The change of direction coincides with vitrification. The luminescence 
yield of the solutions examined grows sharply with a drop of temperature, 
and on the passage from one halogen to another it decreases in the 
following sequence: Cl”, Br’, I~. In acid media it is noticeably 
decreased by shortwave-ultraviolet irradiation. It has been found that - 
luminescence is caused by s-electrons. As for thallium and lead halide 
solutions, also d-electrons are probably involved. A comparison between - 
absorption and luminescence spectra of liquid solutions and between alkali 
halide crystal phosphors similar in composition revealed great similarity 
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between their absorption and luminescence centers. 2. Photoluminescence 
of semiconductors... The authors! investigation chiefly yielded , 
quantitative data regarding the absolute values of the absorption 
coefficients and the relative energy distribution in the emission spectra, 
thus permitting the interpretation of the latter. Cu,0, Poi Sic, and 


Hel, crystals were examined. It has been found that the character of 


photoluminescence in semiconductors is determined by the characteristics 
of optical transitions related to light absorption. The particular 
character of the structure of natural energy states in crystals manifests 
‘itself in that the energy distribution in the photoluminescence spectrum 
in straight forbidden and oblique transitions is determined by local 
centers. In the case of a longwave edge structure due to straight X 
allowed transitions, a natural radiation of crystals is observable 
besides the luminescence of local centers. Intense natural radiation 
occurs only if exciton transitions are of high probability and the local 
centers are not too concentrated. A study of optical properties of some 
semiconductors showed that the exciton structure of the absorption 
spectrum can be observed under certain conditions, namely, at low 
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temperatures and on sufficiently large crystals. Based on the properties 
of the longwave edge fine structure, a classification and a description 
of the character of optioal transitions are possible. The energy 
distribution in the emission spectrum and its dependence on the wavelength 
of. excitation are strongly influenced by the character of natural energy 
states of crystals, and especially by the exciton processes taking place 
in the latter. There are 7 figures, 3 tables, and 22 references: 16 
Soviet and 6 non-Soviet. The four most recent references to English- 
language publications read as follows: P. W. Baumeister, Phys. Rev., 121, 
2, (1961); G. .G. Macfarlane a. oth., J. Chem. Phys. Solids, 9, 388 (1959). 
Peres 108, 6 (1957); C. D. Clarc, J. Chem. Phys. Solids, 9, 481 
1959). 


ASSOCIATION :. Kiyevskiy gos. universitet im. T. G. Shevchenko (Kiyev 
‘State University imeni T. G. Shevchenko) 
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__“Gorban', I,8., Timofeyev, V. B., and Prolova, Ye. Fe 


| PERIODICAL: Fizika tverdogo tela, v. 5, no. 4, 1963, 977-981. 
-°GEXTs The authors investigated. the elaxation effects of exciton atatés in| 
pe Cu,d crystals wherein exciton-phonon absorption spectra may be observed = 


: (PIT, 3, 12,:1961). These spectra have a steplike structure, caused by thal . | 


7 TITLE s | 4 Spectroscopic observation of exciton scattering in a crystal ke 
| Sec 
i 


bod 


“.. phonon (105 cn™') ‘absorption or emission, The exciton-phonon step broadens 


i 
te. 
“in consequence of relaxation processes occurring on the establishment of ° - po 
the thermodynamic equilibrium in the exciton band. The broadening is ' ee 
I 


excitation of the ne1 exciton state of the yellow series with optical = | 


“’ characterized by the deviation (Ay) of the frequency dependence of the ab- | 
= sorption coefficient near the step edges from the regular form (Phys. Rev. | - 
: 108, 1384, 1957), which arises at sufficiently high temperatures. The - 
| blurring of the edges, Ayw1/t, (+t ig the relaxation time) was plotted aa a‘. 
+ Luncotion of temperature between 100 and 400°K; Av proved.to be almost ine | bi 
o rie Pi of temperature up to w280°K, after which it rose rapidly. From =} 
“i Gard. 1/2 oe. ; 
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- this penavion. it was. “gonaluded: that the: ‘ekeltone. ~ as also the carviora: - ae | 
are mainly: scattered fron: lattice vibrations. The exciton diffusion ‘pare- “| 
“meters are estimated, whence a-close relation was. found to exist, between. oe : 
“+ the properties of the- exoiton-phonon spectrum and the kinetics of. the photos 

luminescence of - impurity ‘oenters. in: Cu,0- The exciton diffusion coefficient 


ut ody dp D.= 0.7 ‘om ?/se0: (T= 293°K) and the hole diffusion ‘coefficient is 0. 625... to 
cm 2/aec for pe ™ 100 ‘en’ /veaeo. There, are: 2 figures. : 


Yj 
‘| 
ae | < | 
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“| ABSTRACT: — authors have investigated the structure of a lohg-wave edge of the. 
. “gic crystals. The structure of the long-wave edge 1s determined by 
ee eto ‘in which three types of phonons participate (with energies ee 

of 0.04, 0.067, end 0.1 ev),. The reflection spectrum of Sic wes studied el edicag ken 
violet light, and direct transitions were detected. The energy gap baba e — 
extremes represented by direct and indirect trensitions is about 1 ev. SiC’. - 
-erygtals possess two types of luminescence, one originating in the body of the | 
-erystel, the other associated with radiative recombination of cerriers within p-n a 
-Junetdons, teking place near the surfece. The excitation function of photo= 
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characterized by excitations which are free to transfer energy-to impurity centers ° 
of luminescence until thermodynamic. equilibrium is reached in the conduction band. |; 
: "In conclusion, the euthors consider it their pleasant duty to 
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vistic of LiF crystals, as members of the general % 
is that, in addition to the systems of proad ab= 

11 alkali halide crystals, LiF : 
ce bands, the origin of which 


-apsTRACT: A distinctive characte 
‘class of 
sorption and photoluminesce 
crystals also exhibit narvow 
-4g still obscure. Accordingly, in the present 
sorption spectrum of x-ray irradiated (colored) lithium fluoride crystals cooled to: 
20°K. Three structure groups were 
1. Ail but the first disappear with 


_19 104, 20 516, and 21 063 cm™*.s 
At 20°K the intensity ratios of the head lines are 1:0.17:0.033, a 
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luminescence spectrum (obtained by other investigators at 77°K) made it possible to. 
identify in tho latter a series of lines in mirror symmetry with the absorption ser- 
jes. The results are interpreted on the assumption that the observed lines are as- 

sociated with electronic-vibrational transitions in complex color centers in LiF. . 
In conclusion, it is noted that in addition to the above mentioned line groups (ser= 
jos) there were observed in the absorption spectra of freshly colored LiF crystals 

several lines in the 19 000 cm@1 region; these lines are woak and disappear after a‘ 
fow hours; they are attributed ‘to evanescent (time-unstable) centers. Orig.art. has: - 
2 figures and 1. table. . : ashes ; 
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ABSTRACT: The absorption spectra. of lead todide orystale exnitit structure eb 
the long wavelength edge, which 1s associated with exciton? tated. Tae structure 
differs for different crystals depending on the method of preparation. (growth 

ce from melt or sublimation), The same thing is true of the several banda in the | 

’ luminescence spectrum, The reflection spectra of different cryaals are 
: consistent with the absorption spectra. Detailed investigetion of the a 
Luminescence of PbI sub 2 shows that there exist two types of crystals; one with 
me: . & double short wavelength. band; the other with a rae ea band, The splitting. of. 
:' the short wee Jumtinescence band and eee the absorption gpectrum © 
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are attriputed to the existence of two modifications in the same crystal, oné >= 
oceupying the bulk of the ‘crystal, the other concentrated at the surface end: 
near dislocations and other defects. This is evinced by, photochemical. ee 
transformations: under continuing UV irradiation et 7T7°K the greenish emission a 
changes to orange as a. result. of quenching of the shortest wavelength luminescence si 
-pand, The time ‘variation is nonlinear; that is, the effect exhibits saturation. 
Restoration of the quenched ‘Juminescence was also studied, It is characterized 
by an exponential function with the activation energy for thermal destruction” - nog aie 0 
‘of the photochemical quenching centers in the exponent, The activation energy = 
was evaluated. On the basis of the photoluminescence characteristics lead oe 
_ ftodide crystals may be classified as photochemically active or inactive. The |. i 
active ones are capable of "remembering" light signals. Orig. art. nas 3 figures. 
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A study of the long-wavelength edge of the fundamental 


single crystals at 90, 293 and 403K showed 
tne existence of four’ régions for either of the two polarizations 
of light (E |[Ce © { c) incident normally on @ mica-type cleavage 
piane. These regions (numbered in order of decreasing wavelength} 


exhibited sublinear (1 and 2) and linear (3 and 4) dependences of 
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the absorption coefficient on the frequency of the incident light. 
Regions 1 and 3 disappeared on cooling to 90K. It was concluded 

that regions 1 and 2 were due to indirect transitions to exciton 

states accompanied by phonon absorption and emission respectively, 

and regions 3 and 4 were due to indirect pand-to-band transitions, 

also accompanied by phonon absorption and emission respectively. ed 
Te energy of phonons taking part in these indirect transitions was 
found to be 0.04 eV, corresponding to 4 characteristic temperature 

of 465K. The exciton dissociation energies were found to be 


E ~ 0.14 eV and €; & 0.17 eV. The forbidden band width decreased 


om 
from 2.64 eV (for E \| | Cc) at 90K te 2.365 eV 
2.355 ev (for E 
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